ABSTRACT. The number and arrangement of the cephalic pores of the lateral line in Chilean fishes of the family Galaxiidae, were studied. The study showed that Brachygalaxias differs from Galaxias, in the absence of mandibular pores and in pore number reductions in the preopeopercular series. The most important variations were recorded in Galaxias globiceps and G. platei. The former species differed from the other species in the absence of a pore in the preopercular series, while in G. platei the supraorbital pore situated behind the eye was the main distinctive feature observed, in contrast to the upper position observed in the other species studied. A taxonomic key using cephalic sensory pores is proposed. These results indicate that the cephalic sensorial pores of the lateral line are a useful taxonomic character in the improvement of the diagnosis of galaxiid fishes -and in taxonomic and systematic studies among family Galaxiidae members. Keywords: Galaxiidae, morphology, lateral line, cephalic pores, taxonomy, Chile.
INTRODUCTION
Galaxiid fishes are characterized by having an elongated body lacking scales and a lateral line without canals, formed by a series of superficial neuromasts that run from the upper opercular opening to the tail base (McDowall, 1970 (McDowall, , 1997 McDowall & Frankenberg, 1981; Nelson, 1994) . In the head region these fishes have similar body neuromasts arranged in a recognized pattern of linear rows, which constitute the cephalic sensorial pores (McDowall, 1970) . In contrast to other morphological (body morphology, fin kind, teeth, etc.) and meristic characters (radii number, spines, vertebrae, etc.) , in galaxiid fishes the cephalic pores have been poorly studied (McDowall, 1970 (McDowall, , 1971 Nelson, 1972 Nelson, , 1994 . In other fish taxa these structures are a relevant taxonomic character for species identification, determination of intra and interspecific relationships and characteristics of large taxa such as genera, family and suborders (Jakubowski, 1970; Balushkin, 1989 Balushkin, , 1996 Jansen & Corcoran, 1998; Webb, 1989; Wicht & Northcutt, 1995; Northcutt, 1997; Schaefer & Aquino, 2000; Voronina, 2002; Kasumyan, 2003; Tarby & Webb, 2003) .
In this sense, the Chilean galaxiid fishes are an example where the cephalic sensory pores have not been described or considered, despite their recognized taxonomic relevance. In Chile, the family Galaxiidae is represented by Brachygalaxias bullocki (Regan, 1908) , B. gothei Busse, 1982; Galaxias globiceps Eigenmann, 1927 , G. maculatus (Jenyns, 1842 ) and G. platei Steindachner, 1898 (McDowall, 1971 Pequeño, 1989; Azpelicueta et al., 1996; Cuevas et al., 1999; Dyer, 2000; Jara-Seguel et al., 2008a , 2008b Habit & Victoriano, 2012; .
In this study we describe the morphology (pore distribution and arrangement) and meristics (pore count) of the sensorial cephalic pores in Chilean Galaxiidae. Comparative analyses of these sensorial structures among galaxiid fishes were also carried out. The results obtained in this study may offer a starting point to know more about these structures and their potential usefulness in taxonomic and systematic studies, and considered also as tools for comparative analyses among other Osmeriformes in the future. 
MATERIALS AND METHODS

Material examined
RESULTS
Morphometric traits
The morphometric ranges observed were: 
Morphological study
In Brachygalaxias and Galaxias species, five cephalic regions with sensorial pores were observed: a) Supraorbital series: this series originates from the anterior margin of the nasal bone (Figs. 1, 3 ). b) Infraorbital series: anterior branch that arises from the dorsolateral continuation of the supraorbital series, directed posteriorly bordering the eye and curving centrally (Figs. 1-2). c) Interorbital series: situated above the supraorbital pores (Figs. 1, 3 ). d) Preopercular series: this series is originated from the preopercular bone. The same series is deflected and joined at the mandibular series; it gives rise to the preoperculo-mandibular series ( Figs. 1-2 ). e) Mandibular series (absent in Brachygalaxias specimens): this series is situated at the mandibular bone (Fig. 2) . Particular morphology descriptions of each taxon follows: -Genus Brachygalaxias Cuvier, 1816
In both species of this genus, B. bullocki and B. gothei, a pattern without variations in its form, extension and arrangement, was observed in all cephalic pores (Figs. 1a-1b ).
-Genus Galaxias Eigenmann, 1928
A difference was found in the supraorbital pore series in G. platei specimens in which the supraorbital series begins behind the eye (Fig. 3a) , while in the rest of species the supraorbital series is situated above the orbit (Fig. 3b) .
Cephalic pores meristics -Genus Brachygalaxias Cuvier, 1816. In Brachygalaxias bullocki and B. gothei there is one pore less than in the other specimens of the genus Galaxias here studied (Table 1) ( Figs. 1a-1b) . The absence of mandibular pores was the principal feature in this taxon.
-Genus Galaxias Eigenmann, 1928
In all G. globiceps, G. maculatus and G. platei specimens studied showed six preopercular, two mandibular, three infraorbital, two supraorbital and three interorbital pores (Figs. 2a, 2b, 3b) . However, one pore less in the preopercular series was observed in three specimens of G. globiceps, four specimens of G. maculatus and two specimens of G. platei (Fig. 2c , Table 1 ).
Taxonomic key based on cephalic sensory pores of the Chilean Galaxiid fish genera 1a. MP absent. Five PPP. Last pore (in cephalic direction) of the INOP arranged in parallel row with respect to the SOP….…Genus Brachygalaxias (Fig. 1). 1b. MP present. Six (sometimes five) PPP. Last pore (in cephalic direction) of the INOP arranged diagonally with respect to the SOP……...Genus Galaxias (Fig. 3) .
DISCUSSION
The morphological and meristic study of cephalic sensorial pores of Chilean galaxiid fishes showed that the main differences are located in the preopercular and mandibular pore series. The observations indicated that Brachygalaxias differed from Galaxias because of the absence of mandibular pores and pore number reductions in the preopercular series. Such morphological and meristic traits represented the main difference among Brachygalaxias specimens, as described by McDowall (1971) . This author confirmed that the absence or disappearance of mandibular pores is common in several galaxiid species (R.M. McDowall, pers. comm.) . In the preopercular series, the Brachygalaxias specimens present one pore less than the Galaxias specimens, reflecting a second relevant difference among the specimens of the genera. It should be pointed out that our results for B. bullocki differ from previously published data (McDowall, 1971) . This difference was observed in the infraorbital pore series, where all the specimens analyzed showed an absence of one pore, but not four pores as described by Nelson (1972) . In B. gothei no data for comparison with our results are available. The morphological and meristic characteristics of cephalic sensorial pores in B. gothei are described and illustrated for the first time in this study.
With reference to the genus Galaxias, the count and arrangement of the cephalic pores were similar to those described in the literature (McDowall, 1970 (McDowall, , 1971 McDowall & Frankenberg, 1981) . However, in some specimens of G. maculatus, G. platei and in the complete sample of G. globiceps, the absence of one pore in the preopercular series was recorded. We believe that in the case of G. platei, this meristic variation could be explained only through intraspecific variation (Milano et al., 2006) , however, it is necessary to have more specimens from different localities to corroborate this suggestion. In the particular case of G. globiceps, further samples of this taxon are required for more accurate interpretation of this assumption. It should be also noted that G. globiceps is considered as a scarce, vulnerable and rare species (Murillo & Ruiz, 2002; Habit et al., 2006; SUBPESCA, 2011) . The latter is a difficult issue to manage, and for the present it is an obstacle to obtaining more specimens. Another important aspect to be considered refers to the complete sample of G. platei. The arrangement of the preopercular pore series was localized behind the eye. This observation constitutes a distinctive specific characteristic compared to the upper disposition shown in the other members of this genus.
The cephalic sensory pores of the specimens studied are relevant because they allow distinguishing between the genera Brachygalaxias and Galaxias, as shown by the taxonomic key here generated. However, the scarce information on cephalic sensorial pores of body lateral line, transforms an exhaustive comparison in a difficult issue to be achieved, as compared to that described in the present study. Therefore, this study is aimed initiate the morphological and meristic comparative descriptions of these sensorial structures, which can later be used as a distinctive feature in the improvement of the diagnosis of galaxiid fishes and in future taxonomic and systematic studies of Galaxiidae taxa.
